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PORTABLE SOFTWARE CONTROLLER AND MANUFACTURE OF THE SAME 



(57) Abstract: 

PROBLEM TO BE SOLVED: downloading software is time-consuming for portable 
software controllers such as cellular telephones that tend to have increasing software size. 

SOLUTION: 

A decompression program is installed into the portable software controller in advance, 
and by downloading the compressed format of the software to the device concerned, the 

compressed software that has been downloaded into the device is decompressed. 



CLAIMS 



[Claim(s)] 

[Claim 1] We claim the portable software controller that comprises: the data transfer 
device and its interface, and the 1st storage device, and the 2nd storage device, on which 
the decompression program was pre-loaded in order to decompress the compressed 
software data, and the controller that loads the software data, which is downloaded 
through the above-mentioned interface after decompressing the software fi-om its 
compressed data format using the decompression program on the 2"^ storage device, onto 
the above-mentioned 1^^ storage device, and then said controller processes the software 
that is stored on the 1^^ storage device. 

[Claim 2] We claim the portable software controller manufacturing technique for the 
portable software controller that is equipped with the data transfer device and its 
interface, and the 1st storage device, and the 2nd storage device, on which the 
decompression program was pre-loaded in order to decompress the compressed software 
data, and the controller that loads the software data, which is downloaded through the 
above-mentioned interface after decompressing the software fi-om its compressed data 
format using the decompression program on the 2"^ storage device, onto the above- 
mentioned 1^* storage device, and then said controller processes the software that is stored 
on the 1^^ storage device. We claim said technique, which includes the following steps: 
the hardware assembly step in which the hardware devices are connected, and which 
contains the above-mentioned interface, the 1^* storage device, the storage device, the 
controller, and the data transfer bus that joins all of these devices; the downloading step 
in which the compressed software data is downloaded fi'om the data transfer device 
through the above-mentioned interface, after the above-mentioned step has been carried 
out; the software decompression step in which the above-mentioned downloaded 
compressed software data is decompressed, using the decompression program on the 
above-mentioned 2"^ storage device by the above-mentioned control device; the software 
writing step in which the above-mentioned decompressed software is written onto the 
above-mentioned 1^* storage device by the above-mentioned control device. 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention concerns a portable 
device that controls the programming of such devices as cellular phones, and especially 
the technique, by which the software can be efficiently downloaded. 

[0002] 

[Description of the Prior Art] Portable devices that operate by program control (hereafter 
portable software controller) such as cellular telephones, process installed software and 
perform various fimctions such as communication based on the software process 
concerned. 

[0003] 

[Problem(s) to be Solved by the Invention] However, since the size of software increases 
in correlation with increased fiinctionality, portable software controllers such as cellular 
telephones tend to have a long download time. In particular, since portable software 
controllers such as cellular phones are mass-produced products intended for general 
users, it is vital to have a technique that shortens the download time of the software. 

[0004] 

[Means for Solving the Problem] 

In order to solve the technical problem of the above-mentioned conventional technique, 
this invention pre-loads a decompression program for decompressing software onto a 
portable software controller such as a cellular telephone, and by downloading the 
software in compressed data format to the device concerned, the compressed software 
that was loaded onto the device is decompressed. 

[0005] 

Based on the above principle, this invention of Claim 1 is a portable software controller 
that consists of a data communication device and its interface, and the storage devices, 
and the controller that decompresses the software in compressed data format, which has 
been downloaded through the above-mentioned interface, with the decompression 
program, and that loads it onto the above-mentioned storage device, as well as processes 
the software in the 1^^ storage device concerned. 

[0006] 

Furthermore, the invention of Claim 2 is a portable software controller manufacturing 
technique that is characterized by the following: It is equipped with the data transfer 
device and its interface, and the 1st storage device, and the 2nd storage device, on which 
the decompression program was pre-loaded in order to decompress the compressed 
software data, and the controller that loads the software data, which is downloaded 
through the above-mentioned interface after decompressing the software from its 
compressed data format using the decompression program on the 2"^ storage device, onto 
the above-mentioned 1^* storage device, and then said controller processes the software 
that is stored on the 1^^ storage device. This technique includes the following steps: the 
hardware assembly step in which the hardware devices are connected, and which contains 



the above-mentioned interface, the 1^^ storage device, the 2"*^ storage device, the 
controller, and the data transfer bus that joins all of these devices; the downloading step 
in which the compressed software data is downloaded from the data transfer device 
through the above-mentioned interface, after the above-mentioned step has been carried 
out; the software decompression step in which the above-mentioned downloaded 
compressed software data is decompressed, using the decompression program on the 
above-mentioned 2"^ storage device by the above-mentioned control device; the software 
writing step in which the above-mentioned decompressed software is written onto the 
above-mentioned 1^^ storage device by the above-mentioned control device. 

[0007] 

[Embodiments of the Invention] 

Diagram 1 explains downloading software to a cellular telephone by showing one 
implementation configuration of this invention. In the diagram, A is the cellular 
telephone, B is the personal computer for downloading, and C is the cable for connecting 
the RS-232C interface. The cellular telephone (A) and the computer for downloading (B) 
are connected with the RS-232C interface cable (C). The following are in the cellular 
telephone (A): 1 is the serial-to-parallel converter, 2 is the CPU, 3 is the CPU core, 4 is 
the ROM within the CPU, 5 is the static RAM (SRAM), 6 is the Flash memory 
(FLASSH-EEPROM), 7 is the bus line. Although other hardware configurations of the 
cellular telephone A are known, such as those including the antenna, the radio transceiver 
section, the variable demodulator, the voice codec, the display, the key pad, the 
microphone, the loudspeaker, the power supply, the connector for the RS-232C interface, 
etc., they are all omitted in this diagram. 

[0008] 

The CPU (2) is manufactured, and the decompression program, which is for 
decompressing the compressed software data, is loaded using a predetermined encoding 
technique. At the cellular telephone (A) assembly plant, the various hardware 
components are assembled first, beginning with this CPU (2). Once the hardware 
components are assembled, the personal computer (B) used for downloading is connected 
with the RS-232C interface cable (C), as shown in diagram 1 . The personal computer (B) 
that is used for downloading pre-compresses the data of various software, such as 
commimications software for controlling the cellular telephone (A), or applications 
software, using a program with a pre-determined encoding technique. Next, the software 
in compressed data format is downloaded from this personal computer (B) that is used for 
downloading, to the cellular telephone (A) through tihe RS-232C interface cable (C). The 
software, which is sent as compressed serial data to the cellular telephone (A), is 
converted to parallel data by the serial-to-parallel converter (1), and by means of the CPU 
core (3) executing the decompression program that is pre-loaded into the ROM (4) within 
the CPU, the software is decompressed to the static RAM (5). The CPU (3) successively 
writes this decompressed software in the flash memory (6). 



[0009] 

As mentioned above, because this invention can download compressed software data as 
explained in the example of factory manufacturing, downloading is complete in a short 
time, and the time-related advantages are very remarkable. 

[0010] 
[Example] 

If the contents of the flash memory (FLASSH-EEPROM) (6) are a=16Mbit, and if the 
data transfer speed from the computer is b=32Kbit/s then the time it would take to 
transmit all of the data would be a/ b= 500s (= 8 minutes and 20 seconds). Here, if the 
data is transferred after compressing it by half (50%), the time required would be 
shortened by half, or to 4 minutes and 10 seconds. 

[0011] 

[Effect of the hivention] 

Downloading software can happen in a short time, and the time-saving advantages are 
especially remarkable in mass production of portable software controllers, due to the 
invention declared in Claim 1 : 

the portable software controller that comprises: the data transfer device and its interface, 
and the 1st storage device, and the 2nd storage device, on which the decompression 
program was pre-loaded in order to decompress the compressed software data, and the 
controller that loads the software data, which is downloaded through the above- 
mentioned interface after decompressing the software from its compressed data format 
using the decompression program on the 2"^ storage device, onto the above-mentioned 1^^ 
storage device, and then said controller processes the software that is stored on the 1^^ 
storage device. 

And due to the invention declared in Claim 2: 

the portable software controller manufacturing technique for the portable software 
controller that is equipped with the data transfer device and its interface, and the 1st 
storage device, and the 2nd storage device, on which the decompression program was 
pre-loaded in order to decompress the compressed software data, and the controller that 
loads the software data, which is downloaded through the above-mentioned interface 
after decompressing the software from its compressed data format using the 
decompression program on the 2"^ storage device, onto the above-mentioned 1^^ storage 
device, and then said controller processes the software that is stored on the 1^^ storage 
device. This technique includes the following steps: the hardware assembly step in which 
the hardware devices are connected, and which contains the above-mentioned interface, 
the 1^^ storage device, the 2"^ storage device, the controller, and the data transfer bus that 
joins all of these devices; the downloading step in which the compressed software data is 
downloaded from the data transfer device through the above-mentioned interface, after 
the above-mentioned step has been carried out; the software decompression step in which 
the above-mentioned downloaded compressed software data is decompressed, using the 
decompression program on the above-mentioned 2"** storage device by the above- 
mentioned control device; the software writing step in which the above-mentioned 
decompressed software is written onto the above-mentioned 1^^ storage device by the 
above-mentioned control device. 



[Brief Description of the Diagrams] 



[Diagram 1] explains the downloading of software to a cellular telephone by showing 
configuration implementation of this invention. 

[Description of Notations] 

A: A cellular telephone 

B: The personal computer for downloading 

C: The cable for a C:RS-232C interface 

1: serial-to-parallel conversion device 

2: CPU 

3: CPU core 

4: interior ROM of CPU 

5: static RAM (SRAM) 

6: flash memory (FLASSH-EEPROM) 

7: bus line 



